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Abstract not available for JP2002530696T 
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The present invention relates to a novel antireflecting coating composition, where the composition comprises a 
polymer, thermal acid generator and a solvent composition. The invention further comprises processes for the use o 
such a composition in photolithography. The composition strongly absorbs radiation ranging from about 130 nm 
(nanometer) to about 250 nm. 
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OSfiJ&^li. 7* h 'J V?=5>Z?4 ^[zai^^(deep ultraviolet radiat 
i on) t f £ 7 * h 'J V ^ =? 7 4 &fi5lz£ ^agf*^, U XCDtSl i£lz*#|c * 
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1/4 S.<7n>*;ffi<D*:££0)mm<D&&/i$->£.f$,-?Ztz£>lzlt. mmmm. 

*a*36«*y, "f $::b*>C;riIi248nm &tf193nm (7)jft^ig£teo b— 
o CCD J: ? ti.Z>* hbi?Xh©flli, *Hf#I<FS4.491.628 *S4#ttm5, 35 
0.660 Efe^#I i FtBM^F^m794458^Si;5l@t#^ai^^m2320718 ^IzIB 
»^tltl\-5„ tete^ft^toftftnmmtZLZlzmmZtitzbCDt-f&o 248nm 
fflcD?* hUvX M*. HMMfzl^ «»*4ifc?K'J t KB^>Xfl.>Jli;f 
(DzitK'Jv— lcSo*< o 193nm m%mv>Z>* hUvX hi*. MBitoH** 

iz s -asifliz, cotku -7— (=i*i!iBiscft<b7K*A<ia^a**i-So M(^ s 

^ * CD «t ^> o ^titf)*., cc7)cfc3$:;Mlzfci^Tf£. J5*rR£itjg;!><;f£«>TK 

[0 O O 6] 

i^SS*1£(7)*f*fr£<a5fc0)«®Sgt(back reflection) (z «fc y £"***|BHH£te 

^I^Cthin film interference effects) bWMS vf-Z/ -^(reflective notching 
) T?**. »«T»*fcl*3£ftaii % Ui?X h *^£f=J: y£"T 
SU^X hJKf=teCf*±3tg*JSa>«»|=j:oT. «/MftNtt& (critical linew 
idth dimensions)£^b£-t±-5o Slt^ v*^<flt* &&>mm : &St;&&;±X°7 
* hUvX h£/*$->£j&£te3B$lzI&< fcy. 7* hUi^x HH+lc^ATO 

a.-r«c^i=j:y«imn^jecy % hiz, as«r«^izr4^* hu*?x sa<^ 
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££< JEItl»JtIita«i^:/2 > £jh.S«fc?l:: % 7* h bv^ h£j£&LTJ£&tf] 
iSLx4.a)1?fe*^#T?fe*. »!«ifca>JR|*|».itfflllzld\ 30 NM (DfgHOJs TiN „ 
TiON. TiW "Xt°>- *>(spin-on) " HmrtW—teizOWUfilb 1 )* Z.H 
«=>I*C. Nolscher et al.. Proc SPIE vol. 1086, p242(1989); K. Bather, H. Schre 
iber, Thin solid films, 200, 93, (1991); G.Czech et al.. Microelectronic 
Engineering. 21. P. 51 (1993) izM C btlXl^Zo &*IIfc<DB. A. R. C (JgJV&A* 
RftjhBt) li. MO)**, IKa>Jg-&. UvX h£flMrr*lW<D 

[0 0 0 9] 

fi^W^Zt l=«fe oTiS^$*LTL>€» (Proc. SPIE. Vol. 1086(1989). p. 10 
6). Z<D&5&tkMfi7\sZst:£titzZ2— t <( ^?mn<DfflMt LXlt. 1) 0 
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U &#im*l±SlI^F*flt&583, 205 ^-l-Pfg^^tL^ZCDS^ihMli. is^U^* 

fr&EUHMTOHfefc. *BH*MF*5 t 652.317 ^lzMji*£;h.«5«fc 5 fcSimitKffl 

"t - — h (PGMEA) „ ^neu^'ja- ;u^y ^f;n- -rJKPGMextfWJIx^ 
;U (EL) T? & JtiB<D«F£ L l^«*tt(D»3W4>(= pr»tt<©JE«tl»ihttffl 3 — t 1 -f 

— mmfolzlt^mi$i(D m&mtiK 7* hUvX h£R3fc-r&436nm „ 365nm 

;&tf248nin ^<t*0;M(Dj&^$qRJjX-r -StK'J "Cfc-So €>0)7K'J li 
. 193nm h Lx h(Df=ft<7)J5^l»ihJgi LT&ffl Lf=i§£i:i[* 

IMSlcBK* ^f^^.Sitf±A<3it- iTC. «fcy lit; L LTffc 

ffl-f&t<7)<!:#*.i=>*i£o Mlc. 3£#j£(Dl£SX>^^ C ft £<Z>7K'J 193n 

§ It 5 fr£ liS(*lclEfii^lE¥ £ ftfc l^Sfttffc -5 „ 
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*^BJI*. 3tK'J^7— % ifti£3§±£ij (thermal acid generator) &tf&*!l!Bj£ttl 
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7iu(Ci-C4) -efcy. ^-LTmiii ~4-e&y. 
T;u=i^rv(Ci-C4) „ xx-x;KCi-C4) „ co 2 . ( t;u^u)oh „ co 2 (t;u 

*;U)C0CH 2 C0CH 3 T?fey % Cdt?jg(= % R7&tfR6l*— ttKfcoTttlllLfcJf 
— h) „ tK'J (t Kp^v7i-;^$^7 y u— h- is— h) . 
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?"fttt <t 14 «»: £ j# o y-c t? & £ o ^te#<£ ^ z t r* s«a r- fe y s. 
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&130nm ~i&300nni a>®ffl<Z><&*m£/Bl^T £ii LT^4$^3fe U Z ZT* 
. ±15?* h hli. *?£L< Ii193nm (zftJS^^^Sijl^iDTH'J 

-So $?£L<li> -tie?* hbvx hli. IHMMfcfcjKy*— „ *j£t£ft^;K. 

3?^ X^*T% K7-fI^f^t5Cti<T'#, CCD fig. 7thU 
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y, 

7 (C1-C4) „ ix-x;KCi-C4) . co 2 s ( t;uJf;u)oh % co 2 (r;u 

*;U) COCH 2 COCH 3 r»&y. ZZtll^ R7&UR6f±-^IC^oT. t&faL*: 

za>*°y^-i*. ^^^(DSjfSt^^ijRijxt-^axc^tz^^fey. &19 

3nm T?«fe y-ll*^T?fc^ 0 
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T*#. ZOJii^li. X[£C0 2 „ O£fc[£S0 2 T'fey. nl*1 s yliOT?&&„ c 

©j^&^tKu ^7— (7>— mi*. *°y( tKp*v7i-jM^^'ji/-h) ■*? 

*MWl*. ^tz&tf'J "7 -t£j&# <!: LTIi*°y t KP*vX^U>£fcl* 
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J^oAiftKnMI. -T&:b*>320nm ~450nm (Dj&S0)i&J|R£^ < L*L&1^*& 
=N- £fc(*-c=c- «:ifa)«Siai{±|»35%*i-5T?*?)5o fitllroiMii. 

gSx^Lt^t4:t^tt5. ::-c. xi±. co 2 » so 2 £frfio. ttf 
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J^ti^y "7 — irM'a'3~<£(0fc£H£ Ll^l? x / — ^Utt^y "7 — lis t KadFvXf 
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[p] ± £ -t± & tz #> izm * <om&& £ m & c t tf-e z & . 

[0 0 3 0] 

£ L < l*iSii]35 : E;U<%~i^65 : E;U%. J; y n £ L < I*^45 ; E;U%-$tj55 ; E;U%(D® 
[003 1] 

l^Sfm3ia^a)193nm T?0)iR3fe/^ > — $ 00 I*. {fil?fc8¥#T;££ffll^"C/"&'l^ L 
T&J0.3 s L < liiftO. 5 ~jft0.650)®ffl-efc.5>o J3#T*(n) (Dfi&li 

% §&1.25~1&1.9 <DmmvfoZ> 0 mmrfLWKDmnm X*<D&ttftj:®iltftte.<Dtz&b\~ 

hl/vXh. $l*.(£l93nm [z{gj£t£(D ? * h L^X h £JBl^fc 
-eco^^- hbvX KKA<aK *LXlx%im±miz*jL3LvT^<f-?7.<7 t 

J?li150nm < fey»*L<(*90nm*j|ST*fe^>o 
[0 O 3 2] 

*$Bl|fJ<D7tf 'J ^-14. lgJ^T*^&(Z>;tI^Mfcfi£:£;£[z r SSit-f h Z t A< 
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mvtoZo mfem-s. mtms. mmmsntziz* 

i^-e^^o z^tK'J v— ajafi^F Ki^aii. 1500-^50.000. $?£l<i*4, 

000 ~i&30.000. efc y L < 1*5, 000 -^O.OOOO^HT'fc-SCt^-e^'So 
[0 0 3 3] 

[0 0 3 4] 

{s&fflLfc^Jttuc^jgttiz^y . Midi, h u^x ^&mMf&-f%<D\z&m 
> J: l J#£L< 1*150 MI::«fc L J#£L< 1*190 °CT?jg^b-r-S„ ^JSltlft 

jt«i4. mmzmmz-ezMz+ftumm. mm?*,, mmm±m<Dmit. - h 
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-K: - hP^>vJUK>-t£>xA,**- hg s 0iJ*.l£2-MJ :7;M-p*5^u 
-6- - hP^>v;u4-^pp^>if>x;UTtx^— 2- h u ^;upfp^^;u-6- 
- hP^>^;u4-^ hP^>-tz>x;u**- h ; 7i; — hix 

[0 0 3 5] 

^£l*&lcli#&l£^±£iJjW£ Ll^<. Snii-T-g) Z t iz J: oTtK'J 
[0 0 3 6] 

%~*<J50M%. » £ L < l*£j85M%~ift70m*%. «t y L < i±^i8oms 

(Dm&gb-ftizttiLx. 5ma%-^5oms%. $?£l< i*i5M:%~ift3oms% 

M%~i&5M% % #£L<li0.5 Ii%-$(|3li%. J: y it? 

*L<[±1 Mfi%~S^2mg%CDffifflT^i!jL#-5o 
[0 0 3 7] 

^'J n— /f^x- H (PGMEA) s 7Peu>^'Ja-;^y 
f^i-f ^ (PGME) „ &tf«J|x^u(EL)« 2-^^^y>. v^7P^>^y> 
s v^p/v^r-y-y > % MTJ^T^fP^^H/Trfey, {1L, PGME. PGMEA & 
m£7rl*C;ft£<D^$3ri<$?£Ll^ «tt^iS<. M#fcp — <<>7ft&S. 
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[0 0 3 8] 

-ttffe^k ««T;ua-;u. mmw-mitM. &m&i&mm* mfemux&to&o 
»«B©5om«%*». ct y l < i*2oaa%^^. <* y » * l < i*ioms 

m l tz y . at» & tx« a* -r * <c if <z> 

[0 0 3 9] 

. ®Bmft : £-£tzi*v:tt\+i2k&m^xM>i*±izzi— ><7£4xz> 0 m^.mm± 

r=. m$izm^mm&&mT*zzztt)<M.{iiZtitzo commit. mmmm&& 
£L%.ismm : &m§£'?&(Diz+'ftti:8fffls hzfis— \-±^tzitmn^xm 
izmmzft. ^ti\z&-Dxmjx.mm±mtf*mit£ti. s.Mm±m£7* huv 

[0 0 4 0] 

^thuv^hit zfriz^&*i%ii7£mt>$s%itm!xttm±mttf. mum 
zfu**\zGim-*z>m%$L£:xwiit-?z>^tz3kmz^ ^wumzni^x^m 

£ tl SSPfflfc & * << Zf(D & <D X 4, «fc L^„ 
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[004 1] 
[0 0 4 2] 

mmmcomifcztitz&mm&mmmziciLx&y-simmztiiy m*.\t* 

[0 0 4 3] 

mfimftizMLxiz&mB.x&>z>z£rfxmizt$i^xw.-£*i&o zo^otaisv 

[0 0 4 4] 

¥S^n>JaTa>0ff£a<&^fcJ§£hi:. £j130nm ~ijQ250nm (Dt5Ha>JS»«lc 
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H**Bfl»794458#. @l^4#l^ai^F J |^97/33198^-&i;^lim i Fm5 > 585, 219 
-So f-f£L. 193nm lz{gJg£^$nH$:&?* h bvX h *3§0J!<DSS*R& 
[0 0 4 5] 

X h(D=i-^ >^&£7rli7kt£T;U*J 'Jl±^^J*|-^^1±|z^-5.<D(r+^ 
SS®fflli^90 o C~ij^250 °C-efc£ 0 ;SJg#90°C5fc;3S-e&£<!:. 

li^roigjt^+^T'fey . 250 °c&Mz.z> : &m.T*iz. mmf&vamtm 

[0 0 4 6] 
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»*Mfr€>8: A (casting) ^H^t^^OtH') T?fc y , CftCDtfMiTK'J *JU* 
[0 0 4 7] 

J*lTCDj|{*0iJli. *fl0J<Dm^^Mit&i;^fflt-^^;i(7)|fSNB^0!l^^4-^ 

^-r&C<h£BglL/-::t % *3§0J£ll^£cDI::^teMlz{$ffl L&lf 

til* nf t> fcHftfr, / ^ ^ — * * lifif -5 £ CD «»: t? 1**1*. 

[0048] 

m i 

*3SlECDJ£ttlft.±l!l<D-tlZZI — ^f.f Xf-t&CDlZ&mTt&Z?* h UvX K £\ 
//<py^>7 h>**<7'J U— K<!:2-y f;i/7^-7>f;M "J U— h<tcD=i 

3.331 g, v7i-Mt K-^A / t7Jl/tP-1- ^ 
hO. 1361 g, tf^U v>x£y— 00265 g &tm^x^;U20g ^ffllxTSJ^ 
L/to dCD^j^^, 0.45x/mSt/0.2 v mCD 7 4 )\,$ — ^m^T^fM Ltz a CCD 
7^- hUixX hi§;££500nm Jllrzi— ^r-r >-7* LT1 15 °CT?60#^^— <7*H 
ILfco *L*T», C<D<t?i/\£. 193nm m%^—)^m^xm.mM% Ltz a CCD 
R^^tLfc^xy\^110 °C-C60#^^— tmmL. ^LTtKIMst- \~=>*=f-)VT 
>^-^ACD2. 38MS%^^ffl^T60^^L^o «« ; FSi«fc&-e«g L 
fcl^CD^-CD^<t^F B 1CD/^->li. f*#T»#&l^£;££j*L7co 

•J;K -i — v-v— v— ^iX H • — V>^ECDCytec Industr iesfr^A 
^1? # -5 Powder I ink ( R ) ) 0.299 s%.lfp~— hO^<^i>JU h vU— h0.013 g£ 
Hl£x ^;U49. 0 g * iz&M-f & C <t ic <£ o T SStR&ihMffl 3 — t- * > -7*^^^ £ 
iSSLfro ZCD^;H^0.45A<mS.t;0.2 // m 3* * JU£ — £il LTlf i& Lfco CCD 
SttRJjltllgffln — ^<7mf&ty3X-zi— isf Ltzis'J 3 >^ x/\£220 °CCD 
SST'60|3?f B 1K— -7«a^L. ;*^T*J.A. Wool lam 09 VASE#3fc<l5fcfi?#Tfl-£ffil^ 
T 185 -lOOOnm^H-e^jtii^^lz^ y ^fffSC <h l^cfc or^cDSWRSih 



(22) 



2002-530696 



mo>n (m$im x.xsk &mtz 0 f-^ii6o©Aifft (55 

-80° <D85HT?5° "C450 aa)MT?J|JlJfc U 2500<i£jg*& 

ffiGOlmtttMffimfcmZmtzo -kXOmiZmzmmW-mZ (dynamic averaging) 

[0 0 4 9] 

$fe-f. ±IBcom^#^^«i*( X*&Z>tfoj£LT. 400nm $ 

(=**fi«sH rco jb«t* n (dusp * s-f -*a<7> =i - i^-mmmm z Mz . 

-So &*<Dm$:Z<DJ5>3i : $:mi*TftmLtzo JSifr*l*1. 73<t jH3££*U ^LTqR 
"? 3 * — $ fiO. 90 1 3 -C fc o o 
[0 0 5 0] 

HTML*:. Z(Di5lJ(DSttl^lt)Sffla— T 1 * ^'IS^^ffll^Ts V'J3^ 
i/\±l::J?£fcj40nm<D||I£=>-X'i' ><?U ^LT200 °C-C60fj>H'<— ^*&3IL 
tz a ^Tr. 0>J 1 frhO)-?* h Ui^X h^j&£500nm x-f >^L^ 

LT115 "C-eK— ^ftiSLfro ?fcl*7?* CKB^x/N^IQSnm S^;/— JU£ffll^T 

MitT b^ * TJisT>^^A<D2.3mm o /o*mfe&mi^x6oy>mm&Ltzo z 

tK'J (4- tKP^>XfU>- 3- =f-)\,t i) Is— h (52:48)) 6 g % 2,6 

078 tiif;^ f 3-^ / ^ f ;n-f ;u?tf - h t 

<D 1 : 1 ;g£!&)48 g * d^fiTT & C <*: lc J: o T Kit Biffi =i— x-f> ^*S/M £ 
HSLf=„ C(D;§j&£0.45#m &1/0.2 //m 7 ;U$ — £il LT2ti& Ltz a -0> 
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ntz 0 Ja#r$li1.466 ^LTqRpfc/^*— $1*0.576 -Qth-otzo 200 °C-e60«>F H 1 
^-•?IlLf Lt^P t°U>-?'J 3— ;U^E/ > f^H- ^JUT-fe^— h (PGMEA 
) *lz60^;i«L^I^(7>Z(7)SWl^JJ:JS(7)ISJl«^l*1.8 %*^T-fcofc 0 

fflfiLfco d (D^J(DSWR&itHffl 3 — r--r >^lB^£m^Tim0nni(DJS£c7)III£ 
v 'J i] > ^ x / \± |c 3 -t- -< ><7* L ^ L T d ft £200 °C-C60^F B 1'<— ^ L tz 
o Jfclv*?, 0>J 1 <D7* h UvX h5§^£500nm <7>J?£Tr n— ^ L^- LT11 
5 °CT?60^K— tmmLtzo afcHT?* Z(D^xM£193nm ;b£ffll^T 
#^S3tLfco C(DR^^ftfc^x/\£110 o C^60f^F B 1^->7 5aSL. Tki^t^ 
h7^ >^E-0 A<D2. 38SM%7K)§^£ffl^T60|S>F B m^ Ltz a tSl^ 

^Efe^^ftfCo 
fill 4 

tK'J(4- th'D+i/Xfb>- zi- *^U>£^UU— h (52:48)) 3 g. 2,6 
tfXfc KP^v>^;u p ->7 uvf— >U0. 9 gSt;p-hJl/X>x;i,tv>i- TKffi^O. 
0039 g£, ^x^;U27g^l^fi?-r^Z<i:lcj:orSltlWihmffl=i-^-f >>f 
SkB/»£IJiSgL/co Z(D?§^£0.45Si;0.2 (lrr>7 — Zmi^T-MfeLtzo 

z<D&mm±m<Dn (mmm) RUk mat'* 1 ?*—*) zmzi-tmok?^ 
i^misbtzo a»f*(*i.466 -efey. -£LTiR3fc/^*— $ 1*0.576 -efc^f= 0 

200 °CT*60f3>Rfi'<— ^IlLfLt^a t°u>^U =»— > ^uin— ^;U7 
-fex- h (PGMEA) *(c60^F B 1;i»Lfc^<DC(DS*ri»itMcD)aJ5(Dii^[±O% 
T?fcofc 0 00 1 CD?* h UvX h£ffl^TC<DJ£ltlfritllffla— x* 

^x/\±|c$tj40nm(DJf ^(Dl^a- x-f >^*L^LT200 "CVGO&ffl*— ^MM 
Ltzo 2fcl*Tf. m 1 <D^* h bvT. K5§iS£500nm ©I$fa-f < >ytfL 
T115 "C-eeO^K— ^flajlLfco ^LMJCCD^x/x^igSnm Rfty— 
■Cflft«»3flfcLfc. Ctf>^fc£ft7c^i/\£110 ^VGO&m^—t&mLtLX* 
MitT h : 7^5 1 ^T> ; E-^A(D2.38ma%7KJt;"S£ffll^T60^^L/r„ ^ 
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tK'J(4- tKP + ^fb>- 3- >^;U*£>7U Is— h (52:48)) 3 g% 2,6 
tfXfc KQ*v>^Up-^ ;U0. 9 gMn--hP'<>vJl/hvL'- hO. 00 

39 g fLi£x^27 g * izJM*- £> C t Icj: o T J5&N£jtJg|ffl n -t- 
Jie^^iSSLy-o C<Z>^;"&£. 0.45jum&i;0.2 # -r — £ii Ltll L 

tzo z<Djx.m®j±m(Dn (mmm risk mif^*—?) &M2[ztzm<D& 

Z>lzLX*6btz 0 JBSr*l±1.466 ^LTUSbfe/^* -£1*0.576 Xfoitz* 200 

o c-Q6o^t>m^<—<p Wkm L-?-LT^pt 0 u>^'j=i — ;u^e y * ^jn-f^r-trf 
- h (pgmea) #iz6om£\mmLtzm<Dz<DfRmm±m(Dm<Dm&ftitonx*fo'o 
tz 0 z<Dfx.M®5±mm^— t<< ^vmswHDfem&mi <dz>* ku^x v-zmi^ 
xmmLtzo z<Dm<D&.%tm±mm=i— isfmstyzmi^x^v^^^^js 

MzmUnmOWZom^^-^r-i ><?L : 5-LT200 "CXWm^—ltBM^tz* 
3*1*1?. M 1 <D7* h h 500nm (DW-ZXu — ^ 4 >^Lf LTC^i 

£115 °C-e60fj>fH]K— >7^aSLf=o #1^. Z £> ^ i / \ £ 1 93nm ;u£ffl 
l^-C««B3tL/i. COlife$*ifc^i/\$110 "cr^O^PBl^-^MSL. L 
TTK^b^r h 7 > =f-)\>T ly^ — O ACD2. 38Sfi%7K;#;$£ffi l^T 60&|flJ:ra L f= 

tf'J(4- tKP + ->X^lx>- =j- y 5^U* £ 'J U— h (52:48)) 3 g. Cyme 
I (R) 324 (-ZL — isv — ->— ^xx h ■ — V>^(DCytec Industries 
I nc. frtoA¥-X £&)0.9gR ZSp-- h n * > i?;u h > U— hO. 01 95 g £$L^x 

5^27 g #izmm? z> c £ icct cts«ifflu-f -c xfmmva&mMLtz 

E#NPI*1.466 & tfqR5fc/\° ^ £1*0.576 Xfo-z>tz 0 200 °CT'60^K— 
SL^LT^p t°u>y; p— ;u^y > f;n- ^ur-t:^ — h (PGMEA) 4^60 

mumm l f= b#<d z <7>j5*tiftitig(£>jM(z>ii5fc#i* o %r* & o tz„ z (Dammit 
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£p-t- -r >-?X*-LT200 t-eeosfrra*— *MLf=o &i>-e, mAO)Z>* h 

UvX h?g;&£500nm (DJ?^-*:^-^ f LT115 «te-e608>|H]'<— - J7*AJ1 

Lfco #a^T% ^x/\£193nm R^;/— ;u£^T<£t$RpfcLfc 0 
/c^x/\£110 °CT?60B>Fb1^<— ^HL^-LTtKMst- h ^ * ^JUT^-^A 

Ml 

tK'J(4- tKn+vXfl/> a- *^;U*$?'J U— h(52:48))0. 75g. Cy 
mel ( R ) 324(^.j. — v-v — !)t| % ^xx h ■ — V >^OCytec Industries 
frh>A^T°£Z>)0. 112 g. 2,6-t*X( t KP^vy^lp-^Uy*-;U)0.112g& 
tfp-- hnK>*?;u hvb- hO.OOQTg^fligx^USe. 25 g^lc-Bfif-T^C <h 

0.2 //m^-f ;U*-£iILTj«igLfc 0 Z(DJS*flWihM(7>n (SSt^) Stfk ( 
SO ^^2lcIBtt(7)cfc5lcL-C^*)f=„ ®Urmi±1.452 SI/HR^/'? 
S»li0.555 "Cfeofco 200 °C-C60f^r B 1^— ^«aSL^LT^Peu>^*'J 
□ -^yyf/H-f^izf - h (PGMEA) t^l^eO^Js^Lf-BtCDZaJSSt 

^^P^^^fflt^r^'JP^^x/xilc^OnmJlOJl^zi— >^L^Lr20 
0 o CT'60fJ?FBl^<— ^MSLyco #a^T*. #J 1 <DZ?* hUvX h}§;$£500nm (DJ? 

^r-a-^-f ><7*L-eLrii5 o c-e60^^-^«iSLf=„ -xi^x* 

£193nm mifcV— ;u£J*H^Ti£*£B3fe Lfco C(DRpt$tLfc^x/\^110 °CT'60 

m 8 
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tK'J (4- tKP+vXfL/> =i- *T)l,*$<7 'J U/— h(52:48))0. 75 g% 
h7+X( ^ h+v^f^) =UU 'J ;KPowder I ink W) „ -zl— W— v— 
<N<k ^xx h/*£ — V>££>Cytec Industr iesfr £> A^t't^i) 0.224 gSt/p- 
-hP^>v;i/hvb- h0.0097g£?L®!x^;U36.25 g+IC^-r^CtlzJ; 

ixix.m&j±mm=i-T4 ><fms^^mmLtz 0 zom^o.A5umjsLUo.2 

flm(D74 Jl,$ — JILtlilLfco C<7)J5S}R&!tJg<Dn (Effi^) &t; k (IJR 
#/^* — *) $0ij2I^IBtt(7)«J:5lcLT*fefco S#r^(i1.442 RtPRft/^ 
>-*(*0. 532 T-feofco 200 o Ct'60^f B 1K->;S!ilL-eLt^P t c U>^'J a 
-;u^y ^ ^;ux-^UT-tz^- h (PGMEA) ^lc60f*r B 1;l«LfcB$(7)za)S*tI» 

ihl«a)|gJl(7)ti^l*Oo/o-C:-feo^o CCD^I^itl^fflzl-^-f >y^^%(7)14 
&£0|J 1 ©7t h l/vX H£ffll^TfiMiIfiLfco C(7)^J(7>J5Stl^ihMffl=i— x-f > 
?H$4B£Jfll*Ti' l J =3>^x/\fz^40nm(D/5^a)M*3— T--C >?X : £-LT20 
0 °C-e60#r B 1^<— -^^SLfco 3fcl*T»* <D7* hbvX hJt;8£500nm <DJ? 
^ta-f-O^L-eLtllS °CT'60|j>rBl^— ^jSlU:„ JfclvCZa>«>x/\£ 
193nm R^:^— ;u£ffl^T<£4$S3t Lfco CCDSft^ftfc^ 10 °CT'60fj? 
IW<— *«iJlL-t LTTK^b^r h^pt ^^T^^E- 38Sfi%7K;§;&£ffl 

tKU(4- th*P + vXf U>- =3- *^;U^$<7 'J U— h(52:48))0. 75 g % ^ 
h + v> ^;L.> ^ 5 >0. 13gMp--hP'<>^hvL/- h0.0097g£ 
fL^x^;b36. 25 izmm? -5 C <h Iz <fc o T JS^IWihMffl ^ — f - w ^ffitffc 
ZmMLtzo Ca)^^0.45jt/mSt/0.2 //m 7 -r;U$ LTStil Lfeo - 

t*ftfc. JS#ripli1.445 &tf«Mfc/<^* — $1*0.545 T?fcofc 0 200 °CT?60U> 
fHi*— fJQILf LT^P t°l^>yj =i— ;u^y >f;n- ^UT-tz^r— h(PGM 
EA) *lz60^;lSLf=^0)C(DSItl^ihm(DMIl(Da^liO%T*feofro C 
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1 CD?* h 1/vX h;§;&£500nm a>m^X^—^r^ >^L^"Lri15 tT?608>|HJ 
K-<7^aL7co 2fcl^-eZ(7)^x/\£193nni ;u£ffll*TflMM3fc L7c 0 

^LfcBtaj^-ro^si/^aj/^^-^ij^^^^^-r. ^fu^l^JSJf swift 

#110 

tK'J(4- tKP + vXf l/>- zi- *^U*£>7 'J U— h(52:48))0. 75g. ^ 
^r+J"^ h^rv^f;^7 5>0. 224 g R^p-z h P ^> v;U h v U— hO. 0195 g 
£fl@£x5^U36. 25 g <t [Ccfc o TJ5ttl&.LtiUB =i -t- -f 

^^PMLfro C(Dj§?^^0.45/imS^0.2 # m 7 4 )\,$ — £il LTMM Ltz 0 

LXXtbtzo J3#t¥(*1.455 B.lfv&Jt/<^*— $1*0.536 Xfoitz* 200 °C-C60 

gmea) * ic6o#r B i;i/* l tz#f(D z a>Kmm±m(Dmm<Dm^it O%t'fco tz a 

fcj40nmH(DjlI£zi-^.< >yL^-LT200 ^-ceOf^^— <7«ilLfc„ #l^T% 
Ml<D7* h Uv>X h;£;&£500nm (DJl^T-n-^-f >^*L^ LT115 °CT^60^ 
F^-^ffilLfco ^LN-eZ(7>^x/\^193nm B3fcy-;u£ffll^-C<t4§R5fc L7= 

JIT >^-^AC7>2. 38ma%7K^^fflL>T60^F B 1^#L^o 
a^L7c^<7)-e(D^i:^a>/^->li^S^^^^-r. ^ft^gtJgJSSStlfc 
ih|ga>W3ai4/)<^$tL7co 
Mil 

*°'J(4- th'P + vXfU>- a- ij \y— K(52:48))0. 75g, n- 

h7+X( * h^rv^fJI/) ^U^U'JJKPowderiink (R) % -=l— i>— 
flL -t7XX h • — y>£<7)Cytec Industr iesfr«=> A^T?£&) 0.32g»t/p- 



(28) 



ftg2 O 02-530696 



- hP^>v;U hvU- K0.0214g^?L^X5 L ;u36. 40 gtflZ^-r^ZirlZcfc 

^0"j2lCie«c(Defc7(zLT^^feo JsSJ»l*1.456 
y-^liO.542 -efcofco 200 °C-e60TOK-<7«iSL^Lr^P t°lx>yja 
-;HE/ ^^Ux-^f juy-fe^r- h (PGMEA) + T?608>IW»ai LtzftO) ZCDJEStRfi 

ihig(7)isffa)ia^^'i*oo/o-cfcofc„ co> samite p— ^-r xfrnsmofc 

?H£1*l£mvc*>'J p>0 i/\-hlc*D40nmJ?a>!ll£p — ^ -T >?X-£LT200 
''C-eeO^PBlK-^^SLfco SKl^-e. #J 1 (D?* h UvX h;t;&£500nm (DJ5£ 
T*p — ^r-r >^L-5-LTl15 °CT?60|J>IHI'<— >7*aJIL/=o 3fclvx? % 
193nm ;u£ffll^T<£*£R# Ltz 0 Z(DS3t$+ifct7x/\^110 °C-e60# 

|^/<— /7toSL^LT7K^bT" h^*^;UT>^-^A(D2.38M%;§;&£ffll^ 
T60fJ>|B]gHft L tz o »*?KM-? Aff L B# (Difel <t ^^<7)/ \° * - 

Mil 

2-fc KP + y^i^M £ ^ 'J U— K35. 6g (0. 2^E;U) &tf>^;U**<7 'J U 
-K5.01g(0.05 ^;U) ^*!I7K^ h^t KP 37 ^1/60. 92 g4Mc»#U ^LT 
C(D^;^IZ2. 2'- jye^-f V^P- h'j;KAIBN)4.06g£fln*.fc o CCDft^ 
^^M#HmTlz70°CT' 5 mmmWLtzo ^(DJteticDfc^^^^ V ^P/\V 
-;Hca^Att> *LX£.Ctzmmyr>$:mftL*LT'( VZfn/<S-)l,tpX*W.lZ 
-mM«itii^1±tzo ^•*tlZ < toT40g(D^'J^— #i£gt$*U Cft^JiTdg; 

M13 

«12-CfijftLfc7Ky (2- th'a+v7i-;M^'J h- p- *^;u*$ 
^'JU-F)1.0g, J 5 L h^4r^( y h+v^fJI/) p;U'j;KPowderlink W 
> > —=L—V^ — \>—m. ^IX h • — v >£<DCytec Industr iesfr t> 
-C#-5>)0.32 g&l/p-— hP'Ovn* hvb— K0.013 g £$L^x^;u49. 0 g 4> 

i::^?"5c£izj:oT£i*l£itJirap— ^-r ></mm.m^mMLtzo zn&fe 



(29) 



2002-530696 



£0.45//m&tf0. 2 //m7^;^-^ILtlILfco CCDJSStEfrltHtf) n (JS 
St*) Stf k (qR3t/^>— 50 £0<J 2 lc§E«0>cfc r> \z Lt*j6f: 0 IBWI41. 
806 r $i|40.58T^oTto 200 °CT'60fj>ra^^— ^fflllf LT ^ 
□ t°U>yj n— JU^E/ ^^^x-ir^T-tZT 1 - h(PGMEA) *lc60!MH]»3tLfc 

b^cd z <D!s.mm±m<Dmm<Dmikft\t o o rt 0 z<Dfx.mm±mm => ^ 

Mffl=i— ^-f >-?Ui^!$)£Jll^Tv'J =1 >^:cTJL(~i&40nmJ?(£>J)S£p — -f--f > 
2X^LT200 o C-e60M H 1^— ^^QSLfco *l^T?s 0>J 1 <D~3Jr hUvX h^j& 
£500nm (7)J*£-^=i — ^ >>f L-C115 °CT*60ip>r B 1K— >7*aJI Ltc 0 fcl^c 

£110 °C-C60^^— ->«iSL^LT7K^bT- V^t^^T^^-^Uni.ZZn 

o 

01114 

o-t KP + v7i-^> £ ^ 'J U— H53.4g (0. 3^E;U) ££$7^ K^t KP7 
^>80. 1 g4>l^fi?U fLtZO^l:. 2.2'- 71/ tfX>T V?=f-u~ h >j;U 
(AIBN)5.34g£*n^.fcc -e-CDrt#^£M*#fflmTlc70 o C^5B#FBltHtLyc„ * 

Lf Lt'C V^fp/^y — ;u*-C^(c2ls]S«fttS$-a-fco Z;KKJ;oT40ga>7K , J 
#115 

0iJ14-egJitLfc7K'J (2- th'o4^7i-;^^^'Jl/-h)1.0 g% T-h^^- 
>Stf>Cytec I ndustr i esfr £> A^"£ cf -5> Powder I i nk ( R ) )0. 294 g ;&£/p-— h P^< 

>v;uhi>^- ho.013 g&m,M*T)M9 S *izmM-?z>ztiz&^Tfxmmit 
— zmLxmrnLtzo z<D5.mm±mm=i— -r* >^^t*p— h-* 

v'JP>'t7i/N£220 ^(DjgJt^eO^F^-^JIU ^LT193nm "e«^»«f 
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£193nm U% XX J— )l>&m^xmit Ltz 0 C<7>S3fc£*i/t^x/\£110 fC?60#IH 
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im&Bl ¥l$12^1 1^225 (2000. 1 1. 2 2) 
[¥««IE 1 ] 

[fc&IEF^] 

Hbi] 



xi*. co 2 , o£f-i*so 2 -e*y\ tit niio^feii i -efcy. xf*»»-c? 

T^ua^XC^) % xx^yu(Ci-c 4 ) % C0 2 , ( t;Mt;u)oh s co 2 (t;u 
^t;u)coch 2 coch3 -e&y, Z^X^W.lzR 7 JSLmelt-miztj:-oX. teftLtzm 

5 ~ifo5owm%<j)m-&<i>mmm. ris 
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o.i ~m5mm%<Dm-£<Dmmm±#L rxs 

[Ii^JS2] tK'Jv— Jfil.Ta)*it(2) £*rr<&4>& < <h =t-fla>^ x 



XliC02 . O£fcliS0 2 T?fcy. ^LTnl*0^f-li1 T*fcy. 

Rfi. 7k*. /\p>f>. — ha. 7;Mr;KCi-C4) % *£>(Ci-C4) £fc 
i±ixt-;u(Ci-C4) -efe L J> m(*i~4t?&y, 

t;up*MCi-C4) . xxt-;KCi-C4) % CO2 . ( t;u*/u)oh , C02(t;u 

4r;U)C0CH 2 C0CH 3 T?fcy. Ml~CCT% R7Sl/R6li-$tl^^oT. t&*Q(D^ 




lit 3] 




i 7 b 
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£^-r;&^i::fci^-co.3 -0.7 -efe-s, it m i a>*§j» 0 
fiE-r-Ss KM2 0>t§jftife o 

[KM 5] Kttffltf* yja;u'j;ufi, t 

VvT*- hm&Zfii>\f-J\,=E; V—frP>MlR2tLh. If M 1 a>«B^«9, 

[KM 6] a&K#S±»|j&<* - hP'OvJbhvb- -FpK>i; 

[KM 7] Dfe|«B±*IA<9(rc$je^*jBJt. #£L< 1*150 °C£i&*.£> 

[KM 8] SSSftf, :?Ptf^>^UP — )U*S /^JH- ^r^UT-fe^— 
K ^peu^u =i— )l,=ES >fJH- t^K SJ*x?-;k 2-^Zf$ y ~> 
fp^>$y>, # w^p ^ h >fr t>Stt£;K<5s 

KM 1 OlMLtoo 

[KM 9] tK'Jv— tHU (th*P + vXfb> ^f;^$^uu 
— H) . tK'J (t Kp+V^i-;^ -$t -i7 'j b— h- 9 l ) u— h) . 

tK'J (t h*P J pv7i-;i/^ £ 'J U— h) Si;CL*L^(7);g^»t)S^$n-S 

[KM 10] TK'JtKn+v^^U^, -//-f^-y^ tK'JT'JU— hS. 
t/TK'J * ^;u* * ? 'J u- h(DS^Sff^^50ms%*JH^fc^. ISM 1 (O 

[kmi 1] kmi <D5.m®5±mm=i— ><fmm^i<Dm^:^L. 

[KMi 2] 

a) 1 ©5»|»±Rffl3-f -f >^«*tt1f«(*$3-f -f >^L, fL 
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c) ±12?* hl/vX h£<£*£RftU 

d) Z(D7* h UvX Ofc&m&L. 

[fi^JSl 3] -?* hUv>X 130nm ~220nm <£>^ffl(D;&;^ 
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♦ NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] **** of the following -- [Formula 1] 



Rj R.2 R4 R5 




H 



(i) 



m 



Integrally, when n is 0 or 1, x is with , and y is [ X is C02, and O or S02 among [type ] 0 or an integer, 
however n is 0 y is an integer. R Hydrogen, a halogen, nitroglycerine, and alkyl (C1-C4), alkoxy (C1-C4) 
one again - Ester (C1-C4) it is - and m - 1-4 -- it is -- R1-R7 It carries out mutually-independent. 
Hydrogen, a halogen, alkyl (C1-C4), and an alicyclic radical, alkoxy (C1-C4), ester (C1-C4), C02, OH 
(alkyl), and C02(A1 kill) COCH2COCH3 it is ~ ring which R7 and R6 became together further here, and 
was saturated Or] which forms an anhydride 

A constituent useful although the antireflection film containing the polymer which **♦*, a cross linking 
agent, a heat acid generator, and a solvent for a photoresist is made. 

[Claim 2] Polymers are the following structures (2). At least a kind of phenol nature repeating unit which it 
has, and the following structures (3) Constituent containing a kind of non-aromatic compound [ at least ] 
nature repeating unit which it has of claim 1 . 
[Formula 2] 




[Formula 3] 

R 5 R 5 

A, k (3) 
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X is C02, and O or S02 among [type, and n is 0 or 1 . R hydrogen, a halogen, nitroglycerine, alkyl (C1-C4), 
and alkoxy (C1-C4) one again -- Ester (C1-C4) it is -- m — 1-4 it is -- R1-R7 It carries out mutually- 
independent. Hydrogen, a halogen, alkyl (C1-C4), and an alicyclic radical, alkoxy (C1-C4), ester (C1-C4), 
C02, OH (alkyl), and C02(A1 kill) COCH2COCH3 it is - further - here - R7 and R6 - together - 
becoming — ring of saturation Or] which forms an anhydride 

[Claim 3] extinction parameter (k) of the antireflection film the wavelength a photoresist indicates 
sensibility to be — setting — 0.3-0.7 it is — constituent of claim 1. 

[Claim 4] A non-aromatic compound nature unit is the constituent of claim 2 of a copolymer which 
constitutes about 35-mol % at least. 

[Claim 5] The constituent of claim 1 with which a cross linking agent is chosen from melamines, methylol, 
GURIKORURIRU, hydroxy alkylamide, an epoxy resin, epoxy amineresin, blocked isocyanates, and a 
divinyl monomer. 

[Claim 6] The constituent of claim 1 with which a heat acid generator is chosen from nitrobenzyl tosylate, 
nitrobenzyl benzene sulfonate, and phenol nature sulfonate. 

[Claim 7] The constituent of claim 1 activated at the temperature to which a heat acid generator exceeds 90 
degrees C. 

[Claim 8] The constituent of claim 1 activated at the temperature to which a heat acid generator exceeds 1 50 
** 

[Claim 9] The constituent of claim 1 activated at the temperature to which a heat acid generator exceeds 1 90 
** 

[Claim 10] The constituent of claim 1 with which a solvent is chosen from propyl ene-glycol-monomethyl- 
ether acetate, propylene glycol monomethyl ether, ethyl lactate, 2-heptanone, cyclopentanone, a 
cyclohexanone, and a gamma butyrolactone. 

[Claim 11] The constituent of claim 1 with which a polymer is chosen from Pori (hydroxystyrene - methyl 
methacrylate), Pori (hydroxyphenyl methacrylate - methyl methacrylate), Pori (hydroxyphenyl 
methacrylate), and such mixture. 

[Claim 12] A photoresist is 130nm - 220nm. Constituent of claim 1 which is what has sensibility to the 
wavelength of the range. 

[Claim 13] The constituent of claim 1 with which a photoresist contains a non-aromatic system polymer, an 
optical activity compound, and a photoresist solvent. 

[Claim 14] The constituent of claim 1 which contains further other polymers chosen from polyhydroxy 
styrene, a novolak, polyarylate, and polymethylmethacrylate. 

[Claim 15] The constituent of claim 14 whose amount of other polymers is less than 50% of the weight of a 
total solid. 

[Claim 16] The constituent of claim 1 which contains further the additive chosen from a smoothing agent, a 
color, and an adhesive accelerator. 

[Claim 17] Goods containing the base which has the paint film of the photoresist which has the layer of the 
coating constituent for antireflection film of claim 1 , and contains a non-aromatic system polymer, an 
optical activity compound, and a photoresist solvent on the above-mentioned layer. 
[Claim 18] 

a) Coat and ** a base with the coating constituent for antireflection film of claim 1 . BEKU processing of the 
****** is carried out and it is b. The photoresist film is coated on this antireflection film, and it is BE about 
this. - KU processing is carried out and it is c. Imagewise exposure of the above-mentioned photoresist is 
carried out, and it is d. The image in this photoresist is developed and it is e. The image formation approach 
containing what is done for the BEKU processing of the base after the above-mentioned exposure phase 
depending on the case. 

[Claim 19] A photoresist is 130nm - 220nm. The approach of claim 18 by which imagewise exposure is 
carried out on the wavelength of the range. 

[Claim 20] The approach of claim 1 8 that a photoresist contains a non-aromatic system polymer, an optical 
activity compound, and a photoresist solvent. 

[Claim 21] The approach of claim 18 which carries out BEKU processing of the antireflection film at the 
temperature exceeding 90 degrees C. 



[Translation done.] 
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♦NOTICES * 

JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Background] 

This invention relates to using the above-mentioned constituent for image processing by making the film of 
this coating constituent for new antireflection film between the new coating constituent for antireflection 
film, and a reflexible base and the photoresist film. This constituent is useful to especially manufacture of 
the semiconductor device by the photolithography technique, especially the photolithography technique 
which needs deep ultraviolet (deep ultraviolet radiation). 
[0002] 

A photoresist constituent is used for the micro lithography process for manufacturing electronic parts made 
detailed, such as manufacture of a computer chip and an integrated circuit. Generally, in these processes, the 
thin paint film of the film of a photoresist constituent is first applied to base ingredients, such as a silicon 
wafer used for manufacture of an integrated circuit. Subsequently, BEKU processing of this base by which 
coating was carried out is carried out, the solvent in a photoresist constituent is evaporated, and a paint film 
is fixed on a base. Next, coating of this base is carried out and the front face by which BEKU processing 
was carried out is given to imagewise exposure. 
[0003] 

This exposure processing causes a chemical change in the field to which the front face by which coating was 
carried out was exposed. The radiant energy of the light, ultraviolet rays (UV), an electron beam, and an X- 
ray is the radiation kind usually used in current and a micro lithography process. This base by which coating 
was carried out is processed with a developer solution after this imagewise exposure, and dissolution 
removal of the field where the photoresist was exposed, or the field which is not exposed is carried out. 
[0004] 

In order that a semiconductor device may tend to be made detailed, therefore may solve the problem 
accompanying such detailed-izing, the photoresist new type in which sensibility is shown to the radiation of 
still shorter wavelength is used, and also the elaborate multi-level system is also adopted. 
[0005] 

One fourth In order to carry out pattern generation of the image of the graphic form of the magnitude of 
under a micron, the deep ultraviolet (100-300nm) positive and negative-mold photoresist of a chemistry 
magnification mold can be used with high resolution. There are two main (deep ultraviolet UV) exposure 
techniques in which big progress was brought about in detailed-ization, namely, this is 248nm. And 193nm 
It is the laser which releases a radiation. The example of such a photoresist is U.S. Pat. No. 4,491,628, U.S. 
Pat. No. 5,350,660, the Europe patent application public presentation No. 794458, and the British patent 
application public presentation 2320718th. It is indicated by the number. In addition, the contents of these 
patents should be carried here. 248nm Typically, the photoresist of ** is based on the permuted polyhydroxy 
styrene and its copolymer. On the other hand, it is 193nm. The photoresist for exposure needs the polymer 
of a non-aromatic system, in order that the aromatic series matter may not let the light of this wavelength 
pass. So, in order to compensate a tolerant lost part to etching by not using the aromatic series system 
matter, generally alicyclic hydrocarbon is built into this polymer. Furthermore, on low wavelength, the 
reflection from a base will become still more harmful for the lithography engine performance of a 
photoresist. So, in such wavelength, an antireflection film becomes very important. 
[0006] 

Tooth-back reflection of the light from the base of high reflexibility (back reflection) In order to reduce the 
problem to produce, it is one of the easier approaches to use the antireflection film of high extinction nature 
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for a photolithography, two main problems by tooth-back reflection — thin film cross protection (thin film 
interference effects) and reflective notching (reflective notching) it is . Thin film interference or a standing 
wave changes a minute line breadth dimension (critical line width dimensions) by fluctuation of the total 
optical reinforcement in the resist film produced when the thickness of a resist changes. Reflective notching 
becomes severe when carrying out pattern generation of the photoresist on a base including a multistage 
front face, when light is scattered about into the photoresist film, line breadth fluctuation takes place, and 
when still extremeer, it produces even the field where the photoresist was lost completely. 
[0007] 

The colored photoresist has been used in order to solve the problem by these reflection conventionally. 
However, generally it is known that the colored resist is not what loses this substantially although mitigation 
carries out reflection from a base. In addition, the colored resist becomes a lack [ sublimation of the color 
which may happen, and the compatibility of the color in the inside of the resist film ], and also reduces the 
lithography engine performance of a photoresist. 
[0008] 

When line breadth fluctuation needs the further mitigation or further eliminating, the best solution for 
reflective exclusion of use of a bottom layer antireflection film is offered. The bottom layer antireflection 
film is applied to a base before spreading of a photoresist, and exposure. Imagewise exposure is carried out 
and a resist is developed. Subsequently, the antireflection film of the exposed field is typically etched by the 
oxygen plasma, and a resist pattern is imprinted by the base in this way. Without the resist film losing too 
much between etching processes, the etch rate of the antireflection film should be comparatively quick as 
compared with a photoresist so that the antireflection film may be etched. In the antireflection film of an 
inorganic system, it is 30 NM. TiN of the range, TiON, TiW And there is film, such as a "spin-ON (spin- 
on)" organic polymer. These C.Nolscher et al., Proc SPIE vol.1086, p242 (1989); KBather, H.Schreiber, 
Thin solid films, 200, 93; (1991) G.Czech et al. and Microelectronic Engineering, It is discussed by 21 and 
P. 51 (1993). B.A.R.C (bottom layer antireflection film) of an inorganic system needs control strict about the 
dry etching for membranous thickness, membranous homogeneity, a special coater, the complicated 
adhesive promotion technique before applying a resist, a special dry etching pattern imprint phase, and 
removal. 
[0009] 

It is prepared, when the antireflection film of an organic system is more desirable and this adds a color into a 
polymer coating ingredient (Proc.SPIE, Vol.1086 (1989), p. 106). As a problem of a coating ingredient that 
such a color was blended, it is 1 . Separation with the polymer between rotation spreading, and a color 
component, 2 The stripping of the color to the inside of a resist solvent, and 3 The thermal diffusion to the 
resist in the case of BEKU processing etc. occurs. These all cause degradation of the property of a 
photoresist and, so, are not desirable constituents. 
[0010] 

The membrane formation nature polymer of extinction nature is also one alternative. The Europe patent 
application public presentation 583,205th Like a publication in a number, the coating ingredient for polymer 
nature organic antireflection film is well-known in this industry. In addition, the contents of this Europe 
patent should be carried here. However, the Europe patent application public presentation 583,205th This 
antireflection film indicated by the number is applied from organic solvents, such as a cyclohexanone and 
cyclopentanone. A coating constituent for antireflection film with which the danger that both will be 
fusibility and the formed element of the coating ingredient for antireflection film will be based on toxicity is 
indicated from a lower solvent by U.S. Pat. No. 5,652,317 in which rotation spreading is possible for the 
danger of being latent in working using such an organic solvent was developed. The desirable solvents with 
which it is known in semi-conductor industry that toxicity is low are propylene-glycol-monomethyl-ether 
acetate (PGMEA), propylene glycol monomethyl ether (PGME), and ethyl lactate (EL) especially. Other 
advantages of using the coating ingredient for antireflection film of fusibility into the above-mentioned 
desirable solvent of low toxicity are not undertaking the expenditure to the same solvent as these being used 
also for removing the edge bead of the antireflection film and additional danger, or a device at all. It is 
because these solvents will attain to a photoresist and it will be used also for processing processing of a 
photoresist, if it is why. the polymer of invention indicated by the conventional technique — the principal 
chain of a polymer to a chromophore — hanging — and this — 436nm to which the — chromophore of 
aromatic series exposes a photoresist typically, and 365nm And 248nm etc. ~ it is the polymer which 
absorbs the radiation of wavelength. These polymers are 193nm. When it was used as an antireflection film 
for a sensitive photoresist, it became clear that it is not effective. It is thought that such an acid resistibility 
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polymer acts as a mirror rather rather than the property of aromatic series is very strong, reflexibility is so 
too strong and it calls it an extinction object. Furthermore, these polymers with the strong property of 
aromatic series are 193nm. Since the dry etching rate is too low to the photoresist of the non-aromatic 
system new type used for exposure, on the occasion of image formation and etching, it is not effective. 
When the dry etching rate of the antireflection film is close to the etch rate of the photoresist applied on this 
or slower than this, a photoresist pattern has a possibility that damage may be received or a base may not 
imprint correctly. 
[0011] 

the Europe patent application public presentation 542nd — 008 The coating constituent for antireflection 
film indicated by the number is based on a copolymer with the polymer of high aromaticity, for example, a 
novolak, a polyvinyl phenol, a polyvinyl phenol, styrene, or alpha methyl styrene etc. Furthermore, a 
photoresist and bridge formation must be possible for this antireflection film, and, on the other hand, this 
photoresist is 248nm here. It is based on sensitive polyvinyl phenol resin. However, low etch rates, such as a 
novolak and a polyvinyl phenol, are 193nm to the high aromaticity list of this antireflection film and a 
photoresist. It is disadvantageous for an image formation process. So, 230NM It is necessary to have the 
bottom layer antireflection film which functions effectively by the exposure in the following. 
[0012] 

The new antireflection film of this invention has good dry etching nature, enables the good image imprint to 
a base from a photoresist, and is especially 193nm again. It turned out that it sets and has the good extinction 
property of preventing reflective notching and line breadth fluctuation, or a standing wave. In addition, the 
antireflection film and the photoresist film of each other are not mixed substantially. This coating ingredient 
for antireflection film also has good solution stability, and forms the exceptional thin film with good paint 
film quality. Especially formation of such thin film is advantageous to lithography. A clear image will be 
obtained if this antireflection film is used with a photoresist in an image formation process. 
[0013] 
[Abstract] 

This invention relates to the new coating constituent for antireflection film suitable for using it with the 
photoresist which comes to contain a copolymer, a heat acid generator (thermal acid generator), and a 
solvent constituent. Furthermore, this invention also includes the approach of using such a constituent for a 
photolithography. This constituent is about 130nm - (nano meter) about 250nm. The radiation of the range is 
absorbed strongly. 
[0014] 

The polymer of this new constituent has the following structures. 

[0015] 

[Formula 4] 



Ri R2 R4 R5 




(D 



< R >m 



[0016] 

Integrally, when n is 0 or 1 , x is with , and y is [ X is C02, and O or S02 among [type ] 0 or an integer, 
however n is 0 y is ** at an integer. ** R Hydrogen, a halogen, nitroglycerine, and alkyl (C1-C4), alkoxy 
(C1-C4) one again — Ester (C1-C4) it is -- and m — 1-4 it is — R1-R7 It carries out mutually-independent. 
Hydrogen, a halogen, alkyl (C1-C4), and an alicyclic radical, alkoxy (C1-C4), ester (C1-C4), C02, OH 
(alkyl), and C02(A1 kill) COCH2COCH3 it is ~ ring which R7 and R6 became together further here, and 
was saturated Or] which forms an anhydride 

Preferably, the above-mentioned polymer is Pori (hydroxystyrene - methyl methacrylate) and Pori 
(hydroxyphenyl methacrylate - methyl methacrylate). They are Pori (hydroxyphenyl methacrylate) or such 
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mixture* 
[0017] 

The above-mentioned heat acid generator is activated at the temperature exceeding 90 degrees C, the 
temperature preferably exceeding 150 **, and the temperature more preferably exceeding 190 **. 
[0018] 

An organic solvent, especially the toxicity of the solvent of this new constituent are the solvents which, in 
addition, had a good coating property and a dissolution property low. It is common knowledge in toxicity 
being low, and the organic solvents useful although the formed element of this constituent is dissolved 
chosen preferably are propylene-glycol-monomethyl-ether acetate (PGMEA), propylene glycol monomethyl 
ether (PGME), ethyl lactate (EL), and 2-heptanone. However, other solvents of low toxicity are 
independent, or can be used as mixture. 
[0019] 

This invention relates also to the goods which consist of a base which has on it the paint film of the 
photoresist which the layer of this coating constituent for new antireflection film is given, and contains a 
non-aromatic system polymer, an optical activity compound, and a photoresist solvent. 
[0020] 

Furthermore, this invention also includes the approach of forming an image on a base. A base is coated and 
heated with the antireflection film of this invention, and removal of a residual solvent and insolubilization of 
a paint film are performed. Subsequently, the film from a photoresist solution is made on the above- 
mentioned antireflection film, and it heats further, and a photoresist solvent is removed substantially. About 
this photoresist film, it is about 130nm - about 300nm. Carrying out imagewise exposure through a mask 
using the ultraviolet rays of the range, the above-mentioned photoresist is 193nm preferably here. Including 
the polymer of the non-aromatic system which shows sensibility, it processes in an aquosity alkalinity 
developer and a photoresist pattern is obtained. Preferably, the above-mentioned photoresist contains a non- 
aromatic system polymer, an optical activity compound, and a photoresist solvent. The above-mentioned 
base can be heat-treated in front of a development phase and to the back, and can also obtain the image of 
high quality more. Subsequently, dry etching of the exposed antireflection film can usually be carried out in 
the oxygen content plasma, and a photoresist pattern works as an etching mask in this case. 
[0021] 

[Detailed Description of the Invention] 

This invention relates to the new coating constituent for antireflection film containing a polymer, a cross 
linking agent, a heat acid generator, and a solvent constituent. Furthermore, this invention also includes the 
approach of using this constituent for a photolithography. The polymer of this new constituent has the 
following structures. 
[0022] 
[Formula 5] 

R| R2 R4 R5 

(1) 




[0023] 

Integrally, when n is 0 or 1 , x is with , and y is [ X in [type is C02, and O or S02 ] 0 or an integer, however 
n is 0 y is ** at an integer. ** R Hydrogen, a halogen, nitroglycerine, and alkyl (C1-C4), alkoxy (C1-C4) 
one again - Ester (C1-C4) it is - and m — 1-4 — it is - R1-R7 It carries out mutually-independent. 
Hydrogen, a halogen, alkyl (C1-C4), and an alicyclic radical, alkoxy (C1-C4), ester (C1-C4), C02, OH 
(alkyl), and C02(A1 kill) COCH2COCH3 it is - further, R7 and R6 became together, and they were 
saturated here ] which forms a ring or an anhydride 

It is effective in especially absorbing the radiation of a deep ultraviolet field, and this polymer is about 
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.193nm. It is much more effective. 
[0024] 

the homopolymer which the polymer of this invention turns into only from a phenol unit — it can be — in 
this case — X — C02, and O or S02 it is — n is 1 and y is 0. an example of such a homopolymer — Pori 
(hydroxyphenyl methacrylate) it is . This invention removes polyhydroxy styrene or a novolak as a main 
polymer nature component. 
[0025] 

Structure of the following [ polymer / of this invention ] (2) At least a kind of phenol nature repeating unit 
and the following structures (3) The copolymer which contains a kind of non-aromatic compound nature 
repeating unit at least may also be included. 
[0026] 
[Formula 6] 



[0027] 
[Formula 7] 




[0028] 

The above-mentioned phenol nature unit offers both chromophores for absorption of a bridge formation part 
and a deep ultraviolet field. Hydroxyl is located in the para position more preferably [ it is desirable and ] in 
the ortho position or the para position, other substituents — these — the thing of aromaticity — not but — and 
a long wave - ultraviolet rays, i.e., 320nm - 450nm, Unless conjugate [ which may draw absorption of 
wavelength ] is included, you may exist on an aromatic series ring. -N=N- conjugated to a phenol Or -C=C- 
etc. — a substituent is removed — I will come out. the substituent of an aromatic series ring — desirable — 
hydrogen, alkyl, alkoxy ** ester, nitroglycerine, or a halogen — it is — these examples — methyl, ethyl, 
propyl, isopropyl, butyl, t-butyl, methoxy, and ethoxy ** propoxy, butoxy one, acetoxy, and chloro — they 
are hydrogen, nitroglycerine, or alkyl more preferably. A phenol is combinable with a principal chain 
through the direct or connection radical X. here - X - C02 and S02 or O — desirable — C02 it is . The 
above-mentioned copolymer can become an antireflection film from the mixture of a kind of phenol nature 
unit, two sorts, or the phenol nature unit beyond it depending on the property considered as a request. 
Various substituents can be used in order to raise a certain kind of a property, for example, adhesiveness, 
solubility, extinction nature, membrane formation nature, etc. Phenol nature monomers desirable although a 
polymerization is carried out to a non-aromatic compound nature monomer are hydroxystyrene, 
hydroxyphenyl methacrylate, or such mixture. 
[0029] 

A non-aromatic compound nature unit may be what kind of partial saturation unit which does not contain an 
aromatic series radical. The examples of this comonomer useful to a polymerization are an acrylic acid or a 
methacrylic acid, acrylate, methacrylate, a maleic anhydride, acrylonitrile, vinyl ether, etc. Depending on the 
property considered as a request, this non-aromatic compound nature comonomer is independent to an 
antireflection film, or can be used for it as mixture of two sorts or the non-aromatic compound nature 
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eomonomer beyond it. Various substituents can be used in order to raise a certain kind of a property, for 

example, adhesiveness, solubility, extinction nature, and membrane formation nature. 

[0030] 

The ratio of the phenol nature unit in a copolymer and a non-aromatic compound nature unit may be 
changed according to the property needed for an antireflection film, the case where hydroxystyrene or its 
derivative is especially used as a phenol nature monomer — a phenol nature unit ~ desirable — about 35-mol 
% - about 65-mol % -- it is the about 45-mol % - about 55-mol range of % more preferably. 
[0031] 

193nm of this new constituent Extinction parameter (k) polarization analysis - using — measuring - about 
0.3 - about 0.7 — they are about 0.5 - about 0.65 range preferably. Refractive index (n) A value is about 1 .25 
- abbreviation 1 .9. It is the range. 193nm of this constituent For a good extinction property, the very thin 
antireflection film of about 40nm OTA can be used. This is the photoresist of a non-aromatic system, for 
example, 193nm. It is advantageous especially when a sensitive photoresist is used, and the photoresist film 
must work as an etching mask to the antireflection film thinly. Preferably, the thickness of this antireflection 
film is 150nm. It is less than 90nm more preferably the following. 
[0032] 

The polymer of this invention can be manufactured with a well-known standard polymerization method in 
the industry. The example of such an approach is a free radical anion or a cation copolymerization 
technique. This polymer is compoundable by solution polymerization, the emulsion polymerization, the bulk 
polymerization, the suspension polymerization, or other similar polymerization methods. Moreover, this 
polymer can also be compounded from the capped monomer, for example, blocks the hydroxyl of a phenol 
nature monomer by radicals, such as acetoxy, before a polymerization, subsequently to after composition of 
a polymer hydrolyzes that cap, and generates the polymer of this new constituent. This copolymer can have 
various structures, such as random, a block, and a graft, the weight average molecular weight of this 
polymer 1500- about 50,000 - desirable - 4,000 - about 30,000 - they can be 5,000 - about 20,000 range 
more preferably. Weight average molecular weight is 1,500. Membrane formation nature good to an 
antireflection film is not obtained as it is the following, but on the other hand, when weight average 
molecular weight is too high, there is a possibility that properties, such as solubility and storage stability, 
may worsen. 
[0033] 

Various cross linking agents can be used for the constituent of this invention. If a bridge can be constructed 
over the bottom of existence of an acid, any suitable cross linking agents can use the used polymer. The 
examples of such a cross linking agent are melamines, methylol, GURIKORURIRU, hydroxy alkylamide, 
epoxy and epoxy amineresin, blocked isocyanates, and a divinyl monomer. Aromatic series methylol, such 
as GURIKORURIRU [, such as melamines such as a hexamethoxy methyl melamine and tetrakis 
(methoxymethyl) GURIKORURIRU, ] and 2, and 6-screw hydroxymethyl p-cresol, is desirable. 
[0034] 

The heat acid generator of this invention is higher than 90 degrees C, and when it is heated by the 
temperature of under 250 **, it is a compound which generates an acid. This acid becomes together with a 
cross linking agent, and makes a polymer construct a bridge. This antireflection film after heat-treating is 
insolubility also at the alkaline developer which becomes insolubility into the solvent used for coating a 
photoresist, and is further used for carrying out image formation of the photoresist. Preferably, this heat acid 
generator is 90 degrees C, is 150 ** more preferably and is activated by 190 ** further more preferably, 
sufficient period for this antireflection film making a paint film construct a bridge — it heats. The example of 
a heat acid generator is nitrobenzyl tosylate, for example, 2-nitrobenzyl tosylate, 2, 4-dinitro benzyl tosylate, 
2, 6-dinitro benzyl tosylate, and 4-nitrobenzyl tosylate.; Nitrobenzyl benzene sulfonate -6, for example, 2- 
trifluoromethyl, - Nitrobenzyl 4-chlorobenzene sulfonate, 2-trifluoromethyl -6 - Nitrobenzyl 4-nitrobenzene 
sulfonate; They are phenol sulfonate ester, for example, phenyl, and 4-methoxybenzene sulfonate. 
[0035] 

In this coating constituent for new antireflection film, although the acid of isolation can also be used, the 
heat acid generator is more desirable. When a polymer can construct a bridge in a solution, the storage 
stability of the solution of the coating constituent for antireflection film is because it may be influenced by 
existence of an acid as time amount passes. A heat acid generator is activated only when an antireflection 
film is heated on a base. Although a heat acid generator is desirable to making a polymer construct a bridge 
effectively, when a polymer constructs a bridge by heating, the coating constituent for antireflection film 
containing a polymer and a cross linking agent can also be used. 
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[.0036] . 

The amount of the copolymer in the inside of this constituent may be more preferably changed [ about 90 % 
of the weight to about 50% of the weight ] to the solid-state part of this constituent in about 80 % of the 
weight - about 70% of the weight of the range about 85 % of the weight to about 70% of the weight. The 
amount of the cross linking agent in the inside of this constituent may be preferably changed to the solid- 
state part of this constituent in 15 % of the weight - about 30% of the weight of the range 5 % of the weight 
to about 50% of the weight. The amount of the heat acid generator in the inside of this constituent is 0.1 to 
the solid-state part of this constituent. It is 0.5 preferably weight % - 5 % of the weight of abbreviation. It 
may change more preferably weight % - 3 % of the weight of abbreviation in 1 % of the weight - about 2% 
of the weight of the range. 
[0037] 

The typical solvents which can be independently used for this constituent as mixture are propylene-glycol- 
monomethyl-ether acetate (PGMEA), propylene glycol monomethyl ether (PGME) and ethyl lactate (EL), 
2-heptanone, cyclopentanone, a cyclohexanone, and a gamma butyrolactone, however are PGME and 
PGMEA. And EL or such mixture are desirable. Toxicity is low and, generally a solvent with a good coating 
property and a dissolution property is liked. 
[0038] 

This coating constituent for antireflection film contains a copolymer, a cross linking agent and a heat acid 
generator, and the suitable solvent or suitable solvent mixture of this invention. In order to raise the engine 
performance of this coating constituent, other components may be added, and there are for example, a 
monomer nature color, lower alcohol, a surface smoothing agent, an adhesive accelerator, a defoaming 
agent, etc. in such other components. Other polymers, for example, novolak, polyhydroxy styrene, 
polymethylmethacrylates, polyacrylates, etc. may be added unless the engine performance of this coating 
constituent receives a bad influence, the amount of this polymer — desirable — the total solid of this 
constituent it is more preferably maintained to less than 10% of the weight further more preferably less 
than 20% of the weight less than 50% of the weight Since coating of this antireflection film is carried out on 
a base and dry etching is given further, to have that metal ion concentration of film is fully low and 
sufficient purity is desired so that the property of a semiconductor device may not receive a bad influence. 
So, in order to lower metal ion concentration and to reduce a foreign matter, it can let the solution of a 
polymer pass in an ion exchange column, or processing of filtering and extracting can be used. 
[0039] 

Coating of this coating constituent for antireflection film is carried out to this contractor on a base using a 
technique, for example, dip coating, the well-known rotation applying method, or the well-known spraying 
method. The thickness of this antireflection film is about 20nm - about 200nm. It is the range. The optimal 
film pressure is determined a passage [****] i n this industry in the place where a standing wave is not 
observed by the photoresist. Unless it could expect, in this new constituent, it was found out that a paint film 
very thin for the extinction nature which was excellent in the film, and a refractive-index property can be 
used. This paint film is further heated at a sufficient time amount [ to remove a residual solvent and induce 
bridge formation ] and hot plate top or a heat convection furnace, this antireflection film is insolubilized by 
this, and mutual mixing between the antireflection film and a photoresist layer is prevented. 
[0040] 

What type with which the optical activity compound contained in this and this antireflection film are used in 
semi-conductor industry on the exposure wavelength used for an image formation process on condition that 
extinction is carried out of thing is sufficient as a photoresist. 
[0041] 

There is a thing of two types, a negative mold and a positive type, in a photoresist constituent. When 
imagewise exposure of the negative-mold photoresist constituent is carried out, the field where the resist 
constituent was exposed stops being able to melt easily to a developer solution (for example, crosslinking 
reaction occurs), and, on the other hand, the non-exposing field of the photoresist film is comparatively 
maintained to such a solution with fusibility. So, by processing the exposed negative resist with a developer, 
the non-exposing field of the photoresist film is removed and the image of a negative mold is formed in the 
film. Thereby, the denudation of the part of the request on the front face of a base under it to which the 
photoresist constituent had adhered is carried out. 
[0042] 

On the other hand, when imagewise exposure of the positive type photoresist constituent is carried out, the 
field where the photoresist constituent was exposed becomes fUsibility more to a developer solution (for 
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.example, a rearrangement reaction occurs), and a non-exposing field is maintained to a developer solution in 
the comparatively insoluble state. So, by processing the exposed positive type photoresist with a developer, 
a membranous exposure field is removed and the image of a positive type forms in the photoresist film. The 
denudation of the part of a request of the front face which is downward also in this case is carried out. 
[0043] 

Since a positive type photoresist constituent usually has resolving capacity better than negative resist and a 
pattern imprint property, these are liked better than negative resist now. With photoresist resolution, it is 
defined as the minimum graphic form which a resist constituent has **** with sharp high level, and can 
imprint from a photo mask to a base after exposure and a development. In the manufacture application 
current [ many ], the resist resolution of less than 1 -micron order is needed. Furthermore, it is desired in 
general for the side face of the developed wall of a photoresist to be almost perpendicular to a base. The 
clear partition injury between the development field of such resist film and the field non-developing 
negatives and the exact pattern imprint to the base of a mask image are drawn. Since the latest detailed-ized 
inclination makes the minute dimension on a device small, this is much more important. 
[0044] 

When the graphic form below a half-micron is required, it is about 130nm - about 250nm. The photoresist 
which shows sensibility can also be used for the short wavelength of the range. Especially a desirable 
photoresist contains a dissolution inhibitor and a solvent depending on the polymer of a non-aromatic 
system, a photo-oxide generating agent, and the case. 193nm well-known with the conventional technique 
The photoresist which shows sensibility is indicated by the Europe patent application public presentation 
No. 794458, the international patent application public presentation 97th / No. 33198, and U.S. Pat. No. 
5,585,219. In addition, the contents of these patent reference should be carried' by this book. However, 
193nm Any photoresists which show sensibility can be used on the antireflection film constituent of this 
invention. 
[0045] 

Furthermore, the approach of this invention includes heating a polymer at a hot plate top or a heat 
convection furnace at sufficient time amount constructing a bridge and temperature to extent enough [ to 
remove / coating a base with this new antireflection film, and / the solvent for coatings ] and sufficient for 
the paint film becoming insolubility into the coating solution of a photoresist, or an aquosity alkalinity 
developer. Moreover, in this industry, the place of the edge of a base can also be swept using an edge bead 
remover using the well-known approach. Desirable temperature requirements are about 90 degrees C - about 
250 **. When temperature is less than 90 degrees C, at the temperature which removal of a solvent or extent 
of bridge formation is inadequate, and exceeds 250 ** on the other hand, this constituent may become 
unstable chemically. Subsequently, the film of a photoresist is coated on this antireflection film, and BEKU 
processing is carried out, and a photoresist solvent is removed substantially. Subsequently this photoresist 
carries out imagewise exposure, and removes the photoresist which developed negatives in the aquosity 
developer and was processed. A developer is an aquosity alkaline solution containing tetramethylammonium 
hydroxide preferably. The heat-treatment phase of arbitration is incorporable into this process before 
development and after exposure. It optimizes according to the type of a specific resist with which coating 
and the approach of carrying out image formation are common knowledge, and used the photoresist for this 
contractor. Subsequently, the part which carries out dry etching of the base by which pattern generation was 
carried out in a suitable etching chamber and by which the antireflection film was exposed is removed. 
Under the present circumstances, the photoresist which remained works as an etching mask. 
[0046] 

An interlayer shall be put in between the antireflection film and a photoresist, it shall also prevent mixing 
these, and this shall also be contained within the limits of this invention. This interlayer is a solvent to an 
injection (casting). It is the inactive polymer carried out and the examples of this are polysulfones and 
polyimide. 
[0047] 

The following examples give detailed instantiation of the approach of manufacturing and using the 

constituent of this invention. However, these examples are not what meant limiting or ****(ing) the range of 

this invention also to how, and should not be interpreted as what gives the conditions, parameter, or value 

which must be exclusively used for carrying out this invention. 

[0048] 

[Example] 

Example [ ] 1 the photoresist used for coating on the antireflection film of this invention — copolymer 3.331 
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g of mevalonolactone methacrylate and 2-methyl adamanthyl methacrylate, and diphenyl IODONIUMU 
nona fluoro-1- It prepared using butane sulfonate 0.1361g, piperidine ethanol 0.00265 g, and 20g of ethyl 
lactates. It is this solution 0.45 micrometers and 0.2 It filtered using the filter of mum. It is 500nm about this 
photoresist solution. It coated with thickness and BEKU processing during 60 seconds was carried out by 
115**. Subsequently, it is 193nm about this wafer. Imagewise exposure was carried out using the exposure 
tool. BEKU processing during 60 seconds of this exposed wafer was carried out by 1 10 **, and negatives 
were developed for 60 seconds using the 2.38-% of the weight solution of tetramethylammonium hydroxide. 
The line at the time of observing with a scanning electron microscope and the pattern of space showed the 
nonpermissible standing wave. 

Example 2 (example of a comparison) Pori (4- hydroxystyrene) l.Og and tetrakis (methoxymethyl) The 
coating constituent for antireflection film was prepared by dissolving GURIKORURIRU (Powderlink which 
can come to hand from Cytec Industries of new jar C state and West Paterson ** (R)) 0.299 g, and p- 
nitrobenzyl tosylate 0.013 g into 49.0g of ethyl lactates. It is this solution 0.45 micrometers and 0.2 It 
filtered through mum filter, the silicon wafer coated with this coating constituent for antireflection film — 
the temperature of 220 ** — the BEKU processing during 60 seconds — carrying out — subsequently ~ 
J.A.Woollam (R) VASE — a spectrum — a polarization analysis meter — using -- 185-1000nm range — a 
spectrum ~ n (refractive index) and k (extinction parameter) of that antireflection film were obtained by 
analyzing with polarization analysis, data — six incident angles (the range of 55-80 degrees — a 5-degree ** 
— it is made to ******) — 450 It collected on the wavelength of a seed and each polarization analysis 
measured value exceeding 2500 pieces was obtained. All measured value is the dynamic method of 
averaging (dynamic averaging). It used. The dynamic method of averaging is DUV to which the output of a 
lamp is lowered remarkably. In the range, it is useful. 
[0049] 

first, dielectric (namely, transparence) with the above-mentioned pure film it is — ** - assuming — 400nm 
This film was analyzed in the wavelength range which exceeds. The Cauchy multiplier of the lot which 
expresses the real part of a refractive index n to one strange thickness and a list about the long wavelength 
range was measured by this analysis. If data are subsequently analyzed on each wavelength using well- 
known thickness from old analysis, the dispersion curves n (refractive index) and k (extinction parameter) of 
a lot will be obtained to each film. Each film was analyzed using this approach. The refractive index was 
measured with 1 .73 and the extinction parameter was 0.9013. 
[0050] 

The engine performance of the above-mentioned coating formulation for antireflection film was evaluated 
using the photoresist of Example 1 . Using the coating formulation for antireflection film of this example, the 
film with a thickness of about 40nm was coated on the silicon wafer, and BEKU processing during 60 
seconds was carried out by 200 **. Subsequently, it is 500nm about the photoresist solution from Example 
1. It coated with thickness and BEKU processing was carried out by 1 15 **. Subsequently, it is 193nm 
about this wafer. Imagewise exposure was carried out using the exposure tool. BEKU processing during 60 
seconds of this exposed wafer was carried out by 1 10 **, and negatives were developed for 60 seconds 
using the 2.38-% of the weight water solution of tetramethylammonium hydroxide. The standing wave was 
observed by this photoresist image. 

Example [ ] 3 Pori (4-hydroxystyrene-KO - methyl methacrylate (52:48)) 6g, 2, and 6 screw hydroxymethyl 
p-cresol 1.8 g and p-toluenesulfonic-acid monohydrate 0.078 g — 1:1 of ethyl lactate and propylene-glycol- 
monomethyl-ether acetate The coating constituent for antireflection film was prepared by dissolving into 
48g of mixture. It is 0.45 micrometers about this solution. And 0.2 mum It filtered through the filter. For 
Example 2, n (refractive index) and k (extinction parameter) of this antireflection film were carried out like 
a publication, and were obtained, a refractive index — 1 .466 and an extinction parameter — 0.576 it was . 
200 Carry out BEKU processing during 60 seconds by **, and it is propylene-glycol-monomethyl-ether 
acetate (PGMEA). The amount of [ of this antireflection film at the time of being immersed for 60 seconds 
in inside ] thickness loss was under 1 .8 %. The engine performance of this coating formulation for 
antireflection film was evaluated using the photoresist of Example 1 . The film with a thickness of about 
40nm was coated on the silicon wafer using the coating formulation for antireflection film of this example, 
and BEKU processing during 60 seconds of this was carried out by 200 **. Subsequently, it is 500nm about 
the photoresist solution of Example 1. It coated with thickness and BEKU processing during 60 seconds was 
carried out by 1 15 **. Subsequently, it is 193nm about this wafer. Imagewise exposure was carried out 
using the exposure tool. BEKU processing during 60 seconds was carried out by 1 10 **, and this exposed 
wafer was developed for 60 seconds using the 2.38-% of the weight water solution of tetramethylammonium 
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hydroxide. The pattern of the line observed with the scanning electron microscope and space did not show a 
standing wave, but the effectiveness of this bottom layer antireflection film was shown. 
Example [ ] 4 Pori (4-hydroxystyrene-KO - methyl methacrylate (52:48)) 3g, 2, and 6 The coating 
constituent for antireflection film was prepared by dissolving screw hydroxymethyl p-cresol 0.9 g and 
0.0039g of p-toluenesulfonic-acid monohydrates into 27g of ethyl lactates. It is this solution 0.45 and 0.2 It 
filtered using mum filter, n (refractive index) and k (extinction parameter) of this antireflection film were 
carried out like a publication, and Example 2 was asked for them, a refractive index — 1 .466 it is — and an 
extinction parameter — 0.576 it was . 200 Carry out BEKU processing during 60 seconds by **, and it is 
propylene-glycol-monomethyl-ether acetate (PGMEA). A lost part of the thickness of this antireflection film 
when being immersed for 60 seconds in inside was 0%. The engine performance of this coating formulation 
for antireflection film was evaluated using the photoresist of Example 1. The film with a thickness of about 
40nm was coated on the silicon wafer using the coating formulation for antireflection film of this example, 
and BEKU processing during 60 seconds was carried out by 200 **. Subsequently, it is 500nm about the 
photoresist solution of Example 1 . It coated with thickness and BEKU processing during 60 seconds was 
carried out by 115 **. Subsequently, it is 193nm about this wafer. Imagewise exposure was carried out 
using the exposure tool. BEKU processing during 60 seconds of this exposed wafer was carried out by 1 10 
**, and negatives were developed for 60 seconds using the 2.38-% of the weight water solution of 
tetramethylammonium hydroxide. The line at the time of observing with a scanning electron microscope and 
the pattern of space did not show a standing wave, but the effectiveness of this bottom layer antireflection 
film was shown. 

Example [ ] 5 Pori (4-hydroxystyrene-KO - methyl methacrylate (52:48)) 3g, 2, and 6 The coating 
constituent for antireflection film was prepared by dissolving screw hydroxymethyl p-cresol 0.9 g and n- 
nitrobenzyl tosylate 0.0039g into 27g of ethyl lactates. It is this solution 0.45 micrometers and 0.2 It filtered 
through mum filter, n (refractive index) and k (extinction parameter) of this antireflection film were carried 
out like a publication, and Example 2 was asked for them, a refractive index — 1 .466 and an extinction 
parameter - 0.576 it was . 200 Carry out BEKU processing during 60 seconds by **, and it is propylene- 
glycol-monomethyl-ether acetate (PGMEA). A lost part of the film of this antireflection film when being 
immersed for 60 seconds in inside was 0%. The engine performance of this coating formulation for 
antireflection film was evaluated using the photoresist of Example 1 . The film with a thickness of about 
40nm was coated on the silicon wafer using the coating formulation for antireflection film of this example, 
and BEKU processing during 60 seconds was carried out by 200 **. Subsequently, it is 500nm about the 
photoresist solution of Example 1 . It coated with thickness and BEKU processing during 60 seconds of this 
was carried out by 115 **. Subsequently, it is 193nm about this wafer. Imagewise exposure was carried out 
using the exposure tool. BEKU processing during 60 seconds of this exposed wafer was carried out by 1 10 
**, and negatives were developed for 60 seconds using the 2.38-% of the weight water solution of 
tetramethylammonium hydroxide. The pattern of a line and space observed with the scanning electron 
microscope did not show a standing wave, but, thereby, the effectiveness of this bottom layer antireflection 
film was shown. 

Example [ ] 6 Pori (4-hydroxystyrene-KO - methyl methacrylate (52:48)) 3g and Cymel (R) The coating 
constituent for antireflection film was prepared by dissolving 324 0.9(it being able to obtain from Cytec 
Industries Inc. of new jar C state and West Paterson **) g, and p-nitrobenzyl tosylate 0.0195g into 27g of 
ethyl lactates. It is 0.45 micrometers, and 0 and 2 about this solution. It filtered through mum filter, n 
(refractive index) and k (extinction parameter) of this antireflection film were carried out like a publication, 
and Example 2 was asked for them, a refractive index — 1 .466 and an extinction parameter — 0.576 it was . 
200 Carry out BEKU processing during 60 seconds by **, and it is propylene-glycol-monomethyl-ether 
acetate (PGMEA). A lost part of the thickness of this antireflection film when being immersed for 60 
seconds in inside was 0%. The engine performance of this coating formulation for antireflection film was 
evaluated using the photoresist of Example 1 . The film of about 40nm thickness was coated on the silicon 
wafer using the coating formulation for antireflection film of this example, and BEKU processing during 60 
seconds was carried out by 200 **. Subsequently, it is 500nm about the photoresist solution of Example 1. It 
coated with thickness and BEKU processing during 60 seconds was carried out by 1 1 5 **. Subsequently, it 
is 193nm about a wafer. Imagewise exposure was carried out using the exposure tool. BEKU processing 
during 60 seconds of this exposed wafer was carried out by 1 10 **, and negatives were developed for 60 
seconds using the 2.38-% of the weight water solution of tetramethylammonium hydroxide. The line when 
observing with a scanning electron microscope and the pattern of space did not show a standing wave, but, 
thereby, the effectiveness of this bottom layer antireflection film was shown. 
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Example [ ] 7 Pori (4-hydroxystyrene-KO - methyl methacrylate (52:48)) 0.75g and Cymel (R) 324 (it can 
obtain from Cytec Industries of a new jar C state and the West Paterson **) — the coating constituent for 
antireflection film was prepared by dissolvingg [ 0.1 12 ], 2, and 6-bis(hydroxymethyl p-cresol) 0.1 12g and 
p-nitrobenzyl tosylate 0.0097g into ethyl lactate 36.25 g. It is this solution 0.45 micrometers and 0.2 It 
filtered through mum filter, n (refractive index) and k (extinction parameter) of this antireflection film were 
carried out like a publication, and Example 2 was asked for them, a refractive index — 1.452 and an 
extinction parameter - 0.555 it was . 200 Carry out BEKU processing during 60 seconds by **, and it is 
propylene-glycol-monomethyl-ether acetate (PGMEA). A lost part of the thickness of this antireflection film 
when being immersed for 60 seconds in inside was 0%. The engine performance of this coating formulation 
for antireflection film was evaluated using the photoresist of Example 1 . The film of about 40nm thickness 
was coated on the silicon wafer using the coating formulation for antireflection film of this example, and 
BEKU processing during 60 seconds was carried out by 200 **. Subsequently, it is 500nm about the 
photoresist solution of Example 1 . It coated with thickness and BEKU processing during 60 seconds was 
carried out by 115 **. Subsequently, it is 193nm about this wafer. Imagewise exposure was carried out 
using the exposure tool. BEKU processing during 60 seconds of this exposed wafer was carried out by 1 10 
**, and negatives were developed for 60 seconds using the 2.38-% of the weight water solution of 
tetramethylammonium hydroxide. The line at the time of observing with a scanning electron microscope and 
the pattern of space did not show a standing wave, but, so, the effectiveness of this bottom layer 
antireflection film was shown. 

Example [ ] 8 Pori (4-hydroxystyrene-KO - methyl methacrylate (52:48)) 0.75g and tetrakis 
(methoxymethyl) The coating constituent for antireflection film was prepared by dissolving 
GURIKORURIRU (it being able to obtain from Cytec Industries of Powderlink (R), New Jersey, and West 
Paterson **) 0.224 g, and p-nitroben2yl tosylate 0.0097g into ethyl lactate 36.25 g. It is this solution 0.45 
micrometers and 0.2 It filtered through the filter of mum. n (refractive index) and k (extinction parameter) of 
this antireflection film were carried out like a publication, and Example 2 was asked for them, a refractive 
index - 1 .442 and an extinction parameter - 0.532 it was . 200 Carry out BEKU processing during 60 
seconds by **, and it is propylene-glycol-monomethyl-ether acetate (PGMEA). A lost part of the thickness 
of this antireflection film when being immersed for 60 seconds in inside was 0%. The engine performance 
of this coating formulation for antireflection film was evaluated using the photoresist of Example 1 . The 
silicon wafer was coated with the film with a thickness of about 40nm using the coating formulation for 
antireflection film of this example, and BEKU processing during 60 seconds was carried out by 200 **. 
Subsequently, it is 500nm about the photoresist solution of Example 1 . It coated with thickness and BEKU 
processing during 60 seconds was carried out by 1 15 **. Subsequently, it is 193nm about this wafer. 
Imagewise exposure was carried out using the exposure tool. BEKU processing during 60 seconds of this 
exposed wafer was carried out by 1 10 **, and negatives were developed for 60 seconds using the 2.38-% of 
the weight water solution of tetramethylammonium hydroxide. The line when observing with a scanning 
electron microscope and the pattern of space did not show a standing wave, but, so, the effectiveness of this 
bottom layer antireflection film was shown. 

Example [ ] 9 the coating constituent for antireflection film was prepared by dissolving Pori (4- 
hydroxystyrene-KO - methyl methacrylate (52:48)) 0.75g, hexamethoxy methyl melamine 0.1 3g, and p- 
nitrobenzyl tosylate 0.0097g into ethyl lactate 36.25 g. It is this solution 0.45 micrometers and 0.2 It filtered 
through mum filter, n (refractive index) and k (extinction parameter) of this antireflection film were carried 
out like a publication, and Example 2 was asked for them, a refractive index — 1 .445 and an extinction 
parameter — 0.545 it was . 200 Carry out BEKU processing during 60 seconds by **, and it is propylene- 
glycol-monomethyl-ether acetate (PGMEA). A lost part of the thickness of this antireflection film when 
being immersed for 60 seconds in inside was 0%. The engine performance of this coating formulation for 
antireflection film was evaluated using the photoresist of Example 1 . The silicon wafer was coated with the 
film of about 40nm thickness using the coating formulation for antireflection film of this example, and 
BEKU processing during 60 seconds was carried out by 200 **. Subsequently, it is 500nm about the 
photoresist solution of Example 1. It coated with thickness and BEKU processing during 60 seconds was 
carried out by 1 15 **. Subsequently, it is 193nm about this wafer. Imagewise exposure was carried out 
using the exposure tool. BEKU processing during 60 seconds of this exposed wafer was carried out by 1 10 
**, and negatives were developed for 60 seconds using the 2.38-% of the weight water solution of 
tetramethylammonium hydroxide. The line when observing with a scanning electron microscope and the 
pattern of space did not show a standing wave, but, so, the effectiveness of this bottom layer antireflection 
film was shown. 
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Example [ ] 10 the coating constituent for antireflection film was prepared by dissolving Pori (4- 
hydroxystyrene-KO - methyl methacrylate (52:48)) 0.75g, hexamethoxy methyl melamine 0.224 g, and p- 
nitrobenzyl tosylate 0.0195g into ethyl lactate 36.25 g. It is this solution 0.45 micrometers and 0.2 It filtered 
through mum filter, n (refractive index) and k (extinction parameter) of this antireflection film were carried 
out like a publication, and Example 2 was asked for them, a refractive index — 1 .455 and an extinction 
parameter — 0.536 it was . 200 Carry out BEKU processing during 60 seconds by **, and it is propylene- 
glycol-monomethyl-ether acetate (PGMEA). A lost part of the thickness of this antireflection film when 
being immersed for 60 seconds in inside was 0%. The engine performance of this coating formulation for 
antireflection film was evaluated using the photoresist of Example 1 . The film of about 40nm thickness was 
coated on the silicon wafer using the coating formulation for antireflection film of this example, and BEKU 
processing during 60 seconds was carried out by 200 **. Subsequently, it is 500nm about the photoresist 
solution of Example 1. It coated with thickness and BEKU processing during 60 seconds was carried out by 
115 **. Subsequently, it is 193nm about this wafer. Imagewise exposure was carried out using the exposure 
tool. BEKU processing during 60 seconds of this exposed wafer was carried out by 1 10 **, and negatives 
were developed for 60 seconds using the 2.38-% of the weight water solution of tetramethylammonium 
hydroxide. The line when observing with a scanning electron microscope and the pattern of space did not 
show a standing wave, but, so, the effectiveness of this bottom layer antireflection film was shown. 
Example [ ] 1 1 Pori (4-hydroxystyrene-KO - methyl methacrylate (52:48)) 0.75g and tetrakis 
(methoxymethyl) The coating constituent for antireflection film was prepared by dissolving 
GURIKORURIRU(it being able to obtain from Cytec Industries of Powderlink (R), New Jersey, and West 
Paterson **) 0.32g, and p-nitrobenzyl tosylate 0.02 14g into ethyl lactate 36.40 g. It is this solution 0.45 
micrometers and 0.2 It filtered through the filter of mum. n (refractive index) and k (extinction parameter) of 
this antireflection film were carried out like a publication, and Example 2 was asked for them, a refractive 
index - 1.456 and an extinction parameter — 0.542 it was . 200 Carry out BEKU processing during 60 
seconds by **, and it is propylene-glycol-monomethyl-ether acetate (PGMEA). A lost part of the thickness 
of this antireflection film when being immersed for 60 seconds in inside was 0%. The engine performance 
of this coating formulation for antireflection film was evaluated using the photoresist of Example 1. The 
film of about 40nm thickness was coated on the silicon wafer using the coating formulation for 
antireflection film of this example, and BEKU processing during 60 seconds was carried out by 200 **. 
Subsequently, it is 500nm about the photoresist solution of Example 1. It coated with thickness and BEKU 
processing during 60 seconds was carried out by 1 15 **. Subsequently, it is 193nm about this wafer. 
Imagewise exposure was carried out using the exposure tool. BEKU processing during 60 seconds of this 
exposed wafer was carried out by 1 10 **, and negatives were developed for 60 seconds using the 2.38-% of 
the weight solution of tetramethylammonium hydroxide. The line when observing with a scanning electron 
microscope and the pattern of space did not show a standing wave, but, so, the effectiveness of this bottom 
layer antireflection film was shown. 

Example [ ] 12 2-hydroxyphenyl methacrylate 35. 6g (0.2 mols) And methyl methacrylate 5.01 g (0.05 mol) 
the inside of anhydrous tetrahydrofuran 60.92 g — dissolving — and this solution — 2 and 2'- 
Azobisisobutyronitril (azobisuisobutironitoriru) 4.06g was added. These contents were stirred at 70 degrees 
C under nitrogen-gas-atmosphere mind for 5 hours. Isopropanol was filled with the solution with the 
viscosity, and the produced sludge was washed, and it was made to two-times re-deposit further in 
isopropanol. The 40g polymer was isolated by it and it dried under reduced pressure of this by it. 
Example [ ] 13 Pori (2-hydroxyphenyl methacrylate-KO - methyl methacrylate) 1 .0g manufactured in 
Example 12, and tetrakis (methoxymethyl) The coating constituent for antireflection film was prepared by 
dissolving GURIKORURIRU (it being able to obtain from Cytec Industries of Powderlink (R), New Jersey, 
and West Paterson **) 0.32 g, and p-nitrobenzyl tosylate 0.013 g into 49.0g of ethyl lactates. It is this 
solution 0.45 micrometers and 0.2 It filtered through mum filter, n (refractive index) and k (extinction 
parameter) of this antireflection film were carried out like a publication, and Example 2 was asked for them. 
A refractive index is 1 .806. And the extinction parameter was 0.58. 200 Carry out BEKU processing during 
60 seconds by **, and it is propylene-glycol-monomethyl-ether acetate (PGMEA). A lost part of the 
thickness of this antireflection film when being immersed for 60 seconds in inside was 0%. The engine 
performance of this coating formulation for antireflection film was evaluated using the photoresist of 
Example 1 . The film of about 40nm thickness was coated on silicon wear using the coating formulation for 
antireflection film of this example, and BEKU processing during 60 seconds was carried out by 200 **. 
Subsequently, it is 500nm about the photoresist solution of Example 1 . It coated with thickness and BEKU 
processing during 60 seconds was carried out by 1 15 **. Subsequently, it is 193nm about this wafer. 
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Imagewise exposure was carried out using the exposure tool. BEKU processing during 60 seconds of this 
exposed wafer was carried out by 1 10 **, and negatives were developed for 60 seconds using the 2.38-% of 
the weight water solution of tetramethylammonium hydroxide. The line at the time of observing with a 
scanning electron microscope and the pattern of space did not show a standing wave, but, so, the 
effectiveness of this bottom layer antireflection film was shown. 

Example [ ] 14 o-hydroxyphenyl methacrylate 53. 4g (0.3 mols) anhydrous tetrahydrofuran 80. lg — inside — 
dissolving — and this solution — 2 and 2'- Azobisisobutyronitril (azobisuisobutironitoriru) 5.34g was added. 
The contents were stirred at 70 degrees C under nitrogen-gas-atmosphere mind for 5 hours. The solution 
with the viscosity was poured out into isopropanol, and the produced sludge was washed, and it was made to 
re-deposit twice [ further ] in isopropanol. The 40g polymer was isolated by this and it dried under reduced 
pressure of this by it. 

Example [ ] 15 Pori (2- hydroxyphenyl methacrylate) 1 .0g manufactured in Example 14, and tetrakis 
(methoxymethyl) The coating constituent for antireflection film was prepared by dissolving 
GURIKORURIRU(Powderlink which can come to hand from Cytec Industries of New Jersey and West 
Paterson ** (R)) 0.294g, and p-nitrobenzyl tosylate 0.013 g into 49g of ethyl lactates. It is this solution 0.45 
micrometers and 0.2 It filtered through mum filter. BEKU processing during 60 seconds of the silicon wafer 
coated with this coating constituent for antireflection film is carried out at the temperature of 220 **, and it 
is 193nm. It asked for n (refractive index) and k (extinction parameter) of this antireflection film by 
measuring n and k value with a polarization analysis meter, a refractive index — 1 .8087 and an extinction 
parameter — 0.652 it was . The film of about 40nm thickness was coated on the silicon wafer using the 
coating formulation for antireflection film of this example. Subsequently, it is 500nm about the photoresist 
solution of Example 1. It coated with thickness and BEKU processing was carried out by 115 **. 
Subsequently, it is 193nm about this wafer. It exposed using the exposure tool. BEKU processing during 60 
seconds of this exposed wafer was carried out by 1 10 **, and negatives were developed for 60 seconds 
using the 2.38-% of the weight water solution of tetramethylammonium hydroxide. The line when observing 
with a scanning electron microscope and the pattern of space did not show a standing wave, but, so, the 
effectiveness of this bottom layer antireflection film was shown. 

[Translation done.] 
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